Guidelines for optimal cancer screening in older adults remain unclear, particularly for adults over the age of 75. While cancer screening in older adults may benefit some in good health, it may cause unnecessary burdens in others with limited life expectancy. Thus, a systematic approach to enable individualized cancer screening decisions in older adults is needed. We suggest a framework that guides such decisions through evidence-based approaches from multiple interactions, and that involves the patient, clinician, and healthcare system. An individualized approach considers differences in disease risk rather than the chronological age of the patient. This paper presents a comprehensive framework that depicts the independent and converging levels of influences on individualized cancer screening decisions in older adults. This Individualized Decisions for Screening (IDS) framework recognizes the reality of these interrelationships, including the tensions that arise when behaviors and outcomes are valued differently at the patient, clinician, and healthcare organization levels. Person-centered approaches are essential to advancing multilevel research of individualized cancer screening decisions among older adults.
INTRODUCTION
Age is a risk factor for most cancers. However, due to the paucity of published randomized clinical trial data for adults 75 and older, the risks and benefits of screening for many cancers are ill-defined. Health status among individuals in this age group varies widely, ranging from robust to frail. 1 As this variance increases with age, cancer screening decisions become increasingly complex. 2, 3 Recent guidelines encourage an individualized decisionmaking approach among older adults, where the risks and benefits of screening tests are weighed and the quantity and quality of life are considered. 1, 3, 4 These considerations are foundational to informing patient screening choices. 5, 6 In clinical practice, implementation of preference-sensitive cancer screening depends on factors at the patient, clinician, and healthcare organization levels. For example, patients may not make preference-informed medical decisions if clinicians do not engage them in discussion about the best evidence. 5 Similarly, healthcare organizations may not incentivize such patient-clinician communication if patient loads and processes leave clinicians with little time or support to address the complexity of individualized decisions for older adults. 7, 8 The interconnected levels of the healthcare system call for a multilevel framework to improve research and communication regarding cancer screening in this age group. The framework has its genesis in the Patient Protection and Affordable Care Act and the Institute of Medicine's emphasis on efficient patient-centered care. These influential sources call for organizations to promote coordinated care across the cancer care continuum. 5 The adoption of individualized decision making emphasizes important discussions between clinicians and patients regarding the delivery of care.
NEW PARADIGM
The Individualized Decisions for Screening (IDS) framework is intended to guide research aimed at improving tailored cancer screening decisions for adults over the age of 75 years, thereby reducing over-screening and under-screening among older adults (see Fig. 1 ). Individualized decisions are based on available scientific evidence, consider patient values, allow for discrete differences in disease risk, distinguish subsequent outcomes, are made by a well-informed patient, and are concordant with patient-specific preferences. 5, 6, 9, 10 We use the term Bindividualized decisions^to indicate that decisions about cancer screening are a multifaceted process.
The framework, graphically displayed in Figure 1 , depicts the factors influencing variations in health outcomes at three distinct levels-patient, clinician, and healthcare organization-and describes three outcome categories-proximal (e.g., transfer of information resulting from the quality of the decision process), intermediate (e.g., short-term outcomes of the decision), and distal (e.g., long-term outcomes of the decision)-that can be linked to individualized decision making. A unique characteristic of this framework-which is focused on adults age 75 and older-is the inclusion of the contextual factors influencing the outcomes resulting from an individualized decision to screen or not to screen. Outcomes are the ultimate indicator of the individualized decision process and screening performance. These factors and outcomes were determined from multiple quantitative and qualitative research studies grounded in communication and organizational theory. 18 and access to care and to screening tests 19 are among the factors that influence patient decisions regarding cancer screening. 20, 21 Patient preferences and values are not always clear. 22 For example, patients over the age of 80 who consider screening might place greater value on years of life with higher quality than on more years of life but with lower quality, and their preference not to be screened is very clearly defined. 20, 21 In addition, the desire to live longer might motivate screening, 14 while preparation for the end of life might preclude cancer screening. 14, 15, 17 In general, however, life expectancy does not seem to weigh heavily in patients' screening decisions. Related anxiety 23, 24 and the need for reassurance 14, 17 are other psychosocial influences that affect patient's choices. 15, 24 ii. Clinician factors that influence individualized decisions
In the United States, clinician recommendations, or lack thereof, have been identified as the strongest influence on patient screening decisions. 1, 20, 25, 26 To enhance favorable outcomes and reduce harm, clinicians must engage in informed discussion. 5 Clinicians, more so than patients, tend to consider age, health, functional status, and life expectancy in screening decisions. 1 For example, they may recommend screening for patients whom they perceive to be in good health, and recommend against screening-or choose not to discuss cancer screening--with those in poor health. 27 Clinicians may also be influenced by the patient's living situation and family support, 21 the patient's personality and previous screening behavior, 21 and the proximity to sites for cancer treatment. 17, 27 When clinicians are uncertain of the ratio of benefit to harm of cancer screening, 17, 28 decision making can be challenging. 3, 20, 26, 27 Discomfort in estimating and discussing the patient's life expectancy, lack of data on risks and benefits of cancer screening tests among older age groups, and conflicting guidelines impede individualized decisions. 5 Clinician-patient discussions regarding cancer screening are also influenced by the time available in a clinic visit 17, 21 and the frequency of patient visits. 21 Patients who frequently visit a clinician are more likely to be screened, regardless of their health. Clinicians feel most comfortable discussing life expectancy when they have a long-standing, trusting relationship with their patient. 17 iii Three Categories of Outcomes: Proximal, Intermediate, and Distal
Cancer screening outcomes occur over various time horizons that may be valued differently at the patient, clinician, and healthcare organization levels. Studies examining the relationship between individualized decisions and health outcomes are lacking among older adults. 2 Proximal outcomes occur immediately, and depend on the quality of the screening decision process itself (e.g., improved patient knowledge of choices). Intermediate outcomes are effects seen shortly after the receipt of screening or the decision not to screen, and include possible complications of a screening test or treatment, or relief from avoiding medical interventions with unproven benefit. Distal outcomes describe the longer-term impacts of the individualized decision process. For example, the decision to screen can lead to earlier diagnosis and treatment, which can maximize individual health, reduce mortality, and minimize sequelae from treatment that can affect quality of life. 29, 30 It is important to note that patients, clinicians, and organizations interact to produce a set of medical decisions (e.g., test ordering, referral, follow-up visits, treatment, no screening, etc.) that will affect the patient's health outcomes. However, the decision outcome-and ultimately, health outcomes-may be modified by all or any combination of patient, clinician, and organization. For instance, patients may refuse to be tested or receive treatment, insurance companies may deny payment for diagnostic tests or treatment, or the screening tests might not be available or not ordered. 30 Examples of each outcome category are described below.
i. Proximal Outcomes (attributes of the decision process to screen or not to screen) At the proximal level, an individualized decision is associated with clinician communication, patient awareness of pros and cons, and the engagement of both in shared decision making. 2, 5, 8, 21 Patients may focus on aspects of the decision that are important to them, clinicians may focus on screening decisions in concordance with patient preferences and with guidelines, and the healthcare organization may be concerned with the delivery of personcentered high-value care. 8 Patients. Even though patients bring their own health values to the decision process, their ability to express their values as a screening preference, especially for mitigating uncertainty, is important. In order to engage in behavioral self-management, the patient must have an understanding of all the benefits and risks of testing, which is gained through being actively informed by the decision process with the healthcare professional. 2 In addition to measuring knowledge, assessing whether questions were answered and information was tailored to patient needs-especially those with low literacy or who are socially disadvantaged-and determining patient satisfaction with the outcome provides insight into the quality of the screening decision. 5, 11, 20 Clinicians. In addition to presenting the patient with facts about the benefits and drawbacks of screening, clinicians facilitate an individualized decision-making process by reaching concordance with the patient's preferences. Assessing the quantity and quality of information required to educate patients about how their personal health values may affect screening decisions can provide insight into the shared communication process. 20 Similarly, understanding how carefully clinicians listen to patients and offer information about the risks and impact of screening options, including uncertainties and tests that could be harmful, unnecessary or costly, can provide insight into the quality of the discussion. 5, 30 Different interpersonal and communication styles can also affect outcomes. For example, some individualized discussions may require clinicians to act as a counselor and to engage patients in a joint process of understanding, by articulating values and suggesting relevant options such that patients are able to make a decision. Alternatively, a clinician in a role of guardian articulates the value on behalf of the patient. Such decisions may be independent of the patient's preferences, which may be unknown or unarticulated. 30 Organizations. At the proximal level, healthcare organizations provide the system-level infrastructure for the delivery of person-centered care for patients and care coordination support to clinicians. 16 Organizational resources and tools to encourage, empower, and motivate clinicians to adopt the practice of individualized decision making and to ensure sustained awareness of the decision-making process can range from the simple to the complex. 5 Organizations are encouraged to measure decision quality with basic computergenerated alert programs (or decision aids) that could help prompt clinicians to engage in decision-making dialogues or with more sophisticated decision programs which incorporate patient-level characteristics to model likely outcomes of screening for a specific patient. 5, 31 Similarly, in response to external accountability demands or internal quality improvement initiatives, organizations may assess conflicts or inconsistencies within the context of health services delivery, particularly those arising between clinicians and patients regarding screening. 9, 20, 29, 30 ii. Intermediate Outcomes (of the decision to screen or not to screen) Intermediate outcomes associated with an individualized decision are the effects seen shortly after receipt of screening or the decision not to screen.
Patients. Benefits of screening in older adults include patient satisfaction 32 and improved self-esteem. 14, 24 Cancer screening, however, may also cause patient harms, including pain and anxiety during and/or in preparation for the test (e.g., bowel preparation for colonoscopy), 33 complications from the screening test itself (e.g., hospitalization for dehydration, bleeding, perforation after a colonoscopy) or from diagnostic tests following an abnormal finding (e.g., breast biopsy, removal of precursor lesion or bronchoscopy), 34 reassurance from false-negative tests, 35 and overdiagnosis of tumors that are of no threat. 33 All complications may increase with age. 33, 35 Clinician. Outcomes are tied to whether the decision is in keeping with current guidelines, which are currently limited to age-based recommendations for breast and colon cancers.
1,3
The United States Preventive Services Task Force (USPSTF) applies a rating system in which the strength of the evidence and the balance of benefits and harms are reflected in its recommendations. 3, [36] [37] [38] The evidence for health outcomes in older patients is relatively weak, however, as older individuals and those with comorbidities are rarely included in clinical trials. 20 Clinicians and patients must thus decide the best screening approach during wellness and chronic disease management visits. 3 Clinicians do report anxiety when dealing with an older age group, especially should a patient appropriately choose not to be screened and later be diagnosed with cancer. 24 Organizations. Fee-for-service healthcare organizations generally benefit financially from increased test use. Therefore, organizations may monitor the healthcare delivery process for costs, such as those associated with preparations for screening, for diagnostic follow-up and treatment for cancer, and for test error or overuse. To improve intermediate outcomes, organizations that advance individualized decisions as a central tenet must work closely with clinicians to incorporate clinical findings with the progress of groups of patients over time. Organizations will need to couple the measurement of existing electronic reminders and decision aids with new mobile technology advancements that encourage and measure Bmeaningful choices^from patients. 5, 29 More sophisticated electronic health records (EHRs) have the potential to identify variations in service utilization across population groups. 39 iii. Distal Outcomes (of the decision to screen or not to screen) The longer-term consequences of the individualized decision will be best assessed by following patients over time, with standardized outcome measures to determine the patient, clinician and organizational factors that contribute across cancer organizations. The framework notes the importance of improved survival as a primary distal outcome for patients, clinicians and healthcare organizations alike. Together with the second outcome of improving quality of life, this will require collecting data from multiple sectors, including private and public, to monitor whether the health indicator is being met.
Patients. There is a pressing need for distal outcome data in older adults. A meta-analysis of randomized controlled trials of cancer screening of adults up to age 75 years found that, on
In addition to a potential mortality benefit, early detection can reduce the need for more aggressive care and the accompanying declines in health-related quality of life. 26, 42 Also, when results are accurately negative, screening can have a positive distal outcome by providing long-term reassurance to older adults average, it takes 10 years before one death from breast and colorectal cancers are prevented for every 1000 patients screened. 1, 40, 41 These results suggest that there might be a minimum life expectancy of 10 years to see any mortality benefit from these cancer screening tests. 1, 41 about their health. 18 Adults appropriately not screened (or who thus avoid the diagnosis of a cancer that would not lead to morbidity or mortality) may have improved quality of life by avoiding overdetection and subsequent overtreatment of cancer.
Clinician. Optimal patient outcomes may affect a clinician's professional evaluation, satisfaction, and overall financial remuneration. Conversely, the clinician's liability as a result of a missed diagnosis due to failure to conduct a recommended screening could have deleterious effects. 43 Organization. Distal outcomes at the healthcare level are many. First, in the event of a positive test, the diagnosis and treatment of cancer are costly, especially among patients with multiple chronic problems. 43 Second, population-based measures of access, uptake of preventive services, and mortality rates may be used by organizations to assess individualized decisions and the quality of the healthcare organization. 44 Existing organizational performance indicators about cancer screening assess clinic waiting times, standards of safety such as infection rates, unintended consequences of tests, and unexpected deaths from errors.
Third, even though administrative data were never intended for use in quality assessments, meaningful indicators can be derived from these data. 45 At present, performance ratings measure the outcomes rather than the processes of care in cancer screening decisions. 46 Thus existing performance measures for the organization may fail to capture, monitor, and reward individualized decisions. 46 Using the IDS framework, however, healthcare organizations could provide clinicians with individualized rates of screening by patient health category (using the Charlson Comorbidity Index). 1, 3, 4 Ideally, clinicians would see high screening rates among those in good health and low screening rates among those in poor health. Healthcare claims datasets linked to individualized decisions between clinicians and patients, together with organizational quality surveys of patient well-being, could provide a feedback loop among distal outcome measures, patients, clinicians and organizations.
Interrelationships at the Patient, Clinician, and Healthcare Levels Each level influences the other, either implicitly or explicitly. For example, patients and clinicians are never really isolated from the healthcare organization in which they are embedded, even in small clinician-led offices. 47 In order for patients to make an individualized decision regarding screening, clinicians must provide them with information about the potential benefits and risks of screening. Studies suggest that few older adults are adequately provided with this information. 17, 48 In many cases, the benefits of screening are overestimated, and the harms of screening are underestimated or not discussed. 43 Nearly all patients in one study reported that their clinicians addressed the benefits of cancer screening, but only around one quarter reported that they received information about the risks. 43 Furthermore, evidence suggests that even among patients who prefer a passive role in medical decisions, 41, [49] [50] [51] many still want to be informed and have their values considered. 4, 51 At the healthcare organization level, the individualized decision-making process necessitates close collaboration between clinicians and healthcare organizations to ensure timely and appropriate follow-up care. 29, 52 In some instances, this requires the interdisciplinary collaboration of primary care clinicians, radiologists, surgeons, or pathologists to ensure necessary diagnostic work-up, intervention, or follow-up care. 29, 52 The evidence for patient-centered cancer care coordination by patient navigators is strong. Navigators integrate the shared, common interests of patients, clinicians, and healthcare organizations. 53 In other instances, the individualized decision will require monitoring of decisions not to screen, or re-engaging the patient and clinician in screening discussions at a later time.
Healthcare organizations might also create a place in the medical record where clinicians can see that a patient decided to cease screening, so that patients would no longer receive mail reminders from radiology departments regarding screening. Healthcare organizations must monitor services delivered and patient complications so that these decision-making and coordination processes are continually refined and streamlined.
DISCUSSION AND RECOMMENDATIONS
The goal of this paper is to guide research with a multilevel framework, the IDS, to improve individualized cancer screening decisions in older adults. This framework is novel: it synthesizes the influences of individualized cancer screening decisions among older adults from patients themselves and from clinicians and healthcare organizations. Systems science may help determine which combination of decisions has the potential to contribute to broader change among specific older populations, such as when and when not to advise a screening test. The IDS suggests that decisions are linked to values at each level, and that considering multiple patient and population outcomes over time offers a different perspective on individual screening decisions. Our interest was in understanding how best to address the complexities of a screening decision across various levels of the healthcare system.
FUTURE RESEARCH DIRECTIONS
The IDS framework illustrates that to enhance the ability of patients, clinicians, and organizations to pursue individualized decisions, future research must address two key issues. First, an expanded evidence base must be developed that links patient characteristics such as age, functioning, comorbidities, and life expectancy with cancer screening decisions and with proximal, intermediate, and distal outcomes. To ensure that evidence is patient-centered, patient characteristics and test results can be embedded within the organizations where screening takes place. Similarly, improved electronic decision support tools for clinicians can facilitate interactions with patients who may not have clear values regarding health outcomes. To improve quality of care and reduce variation across practices, evidence-adaptive decision support systems can continually adjust to new research and practice. Such systems are ideal for risk-averse clinicians who may choose to recommend screening to adults based on age, regardless of the patients' health, due to concerns of litigation for a missed cancer diagnosis.
An expanded evidence base will begin to provide data that can contribute to systemic, individualized decisions. 45 To engage in individualized decision making, clinicians must be trained in patient-centered communication and shared decision making, as they are then more likely to adjust their communication approach to enable decisions that are consistent with patients' needs, preferences, and values. 8, 20, 51 Therefore, with additional training (i.e., academic detailing tailored to clinician barriers), clinicians may be able to lead balanced discussions around cancer screening for older adults. 47, 53 To facilitate shared decision making and reduce decisional conflict, on-line toolkits are available to help clinicians estimate patient prognosis and guide discussions about cancer screening (see www.eprognosis.org). 54 Similarly, institutions that promote individualized medical decisions might make individualized decision aids routinely accessible to patients and families in order to enhance more Bmeaningful choices.^5 Learning systems with data that extract patient-reported measures and have transitioned to Accountable Care Organization models within Medicare and Medicaid bring with them different emphases on prevention and patient lists.
The second key area of research surrounds the conceptualization, measurement, and implementation of multilevel interventions. The ability to effect change in the quality of cancer screening outcomes will be influenced both directly and indirectly by the interaction between patients, clinicians, and organizations. All have distinct goals. Interventions to advance individual knowledge, attitudes, and behavior must be tested at the patient, clinician, and organization levels to assess independent and synergistic effects. 46 Interventions that simultaneously monitor organizational influences over time from the patient and clinician perspective will greatly reduce the gaps in standards of care. Clinical support systems that measure the timeliness of care, delivery of screening results, scheduling of diagnostic testing, safety of testing in order to avoid side effects, and patient-centeredness of care may be generalized to other clinical areas.
Importantly, the IDS framework can be modified if data from clinical trials or precision medicine research bring new understanding to factors that affect individualized screening decisions or their outcomes. See Table 1 for recommendations and examples about future directions of multilevel research focused on individualized decisions in older adults.
CONCLUSION
The new healthcare environment of the Affordable Care Act has brought increased momentum toward an understanding of the interrelated systems that contribute to the health and well-being of our older populations. Research that explores the multiple determinants that influence individualized decisions must undergo a paradigm shift, moving away from considering patient, clinician, or organization factors in isolation or at a single point in time, and instead addressing how patient, clinician, and organization factors together contribute to upstream proximal, intermediate, and distal outcomes following a screening decision. The IDS framework provides a guide to aid in measuring, tracking, and ultimately encouraging individualized decisions for cancer screening. Implementation of the framework and recommendations will require leadership to embolden patients, clinicians, and organizations to work together to improve the health of older populations.
